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CPABHHTEJlbHAH MOP^OJIOFHH CIIOP MHKPOCnOPHJIHH 
POZIA GLUGEA H3 PHE POCCHH 

© B. H. Bopohhh, A. B. EypHKHHa, H. 5L KoJiecHHKOBa, A. B. Tk>thh 

HccJiejioBaHa yjibTpacTpyKTypa cnop 6 bheob MHicpocnopH^HH pojia Glugea. 
Ha ocHOBaHHH cxojjhoh opraHH3auHH cnopoBbix opraHejiJi EenaeTCH BbiBOE o (Jjhjio- 
reHem^ecKOH 6 jih30cth H3y*ieHHbix bheob h oehopoehocth pojia Glugea . OScyxcjia- 
iotch npoSJieMbi bhjjoboh caMoCTomeJibHOCTH MHKpocnopHflHH H3 KOJiiouieK, a TaKxce 
H3 epuia h oKyHH. 


MHKpocnopHflHH po.ua Glugea Thelohan, 1891 hmciot cnopw, cxouHbie no $opMe 
h 6JiH3KHe no pa3MepaM, mo 3aipyuHHeT hx HueHTHcJjHKaiuno (Hcch, Bopohhh, 1984) 
h cTaBHT nou coMHeHHe BaJiHjjHocTb pn.ua bhuob (Canning, Lom, 1986). B HacTonmee 
BpeMH BHflOCneUH^JHqHbie 0 C 06 eHH 0 CTH CTpOCHHH cnop MHKpOCnopHUHH BbIHBJIHIOT npH 
hx 3JieKTpoHHo-MHKpocKonHtiecKOM HccJieuoBaHHH. H3y*ieHHe yjibTpadpyKTypbi 
MHKpOCnopHflHH pbl6 POCCHH H CpaBHHTeJlbHblH aHaJTH3 yJlbTpaTOHKHX OCOSeHHOCTeH 
cnop flJlH oSoCHOBaHHH HX BHUOBOH CaMOCTOHTeJlbHOCTH nOCJiyXCHJIH OCHOBOH JjaHHOH 
paSoTbi. 


MATEPHAJ1 H METOJBiKA 

MHKpocnopHflHH pbi6 coSHpaJiH b TeqeHHe 1988-1993 rr. b pa3JiH*iHbix BOuoeMax 
Pocchh. Bcero coSpaHo h H3ymHo Ha yjibTpaTOHKOM ypoBHe 6 bhuob MHKpocnopnuHH 
poua Glugea (cm. TaSunuy). Ilpn HaxoacueHHH MHKpocnopnuHH H3 cycneH3HH cnop 
H3roTaBJiHBaJiH BOflHbie npenapaTbi (Bopohhh, Hcch, 1974), a uejibie kcchomm ouHOBpe- 
MeHHo $HKCHpoBaJiH b 10 %-hom HeHTpaJibHOM (JjopMaJiHHe h 2.5 %-hom rJiyiapaJibue- 
rnue Ha KaKOflHJiaTHOM 6y$epe (pH 7.2). B 3aBHCHM0CTH ot ycnoBHH c6opa MaiepnaJi 
HaxoflHJicn b rjiyTapaJibuernue 4-48 v, nocne qero npoBOUHJiH ero nocT<i>HKcauHK) 
1 %-hmm pacTBopoM 0s0 4 b TeueHHe 2 q. 3aieM MaiepnaJi o6e3BOX(HBaJiH, npoBOun 
qepe3 cepnio cnHpTOB B03pacraiomeH KOHueHTpauHH h a6coJiioTHbiH aueTOH, h 3aJiHBaJiH 
b apanuHT. Cpe3bi uenaJiH Ha yjibipaMHKpoioHe LKB. YjibTpaTOHKHe cpe3bi KOHTpacTH- 
poBaJiH ypaHHJianeTaTOM, oKpauiHBaJiH uHTpaTOM CBHHua h npocMaipHBaJiH Ha aneier- 
pOHHOM MHKpocKone JEM-100C. 


PE3YJlBTATbI 

KpaTKan xapaierepHCTHKa HccneuoBaHHbix Ha CBeioonTH^ecKOM ypoBHe napa3H- 
tob npHBejieHa b TadJiHije h b „OnpeueJiHTejie napa3HTOB npecHOBOUHbix pbi6” (Hcch, 
Bopohhh, 1984). Jlanee npHBOu^Tcn uaHHbie TOJibKo no yjibipaTOHKOMy cipoeHHio cnop 
HccJiejioBaHHbix bhuob. XapaKiepHCTHKa o6mero njiaHa cipoeHHH cnop MHKpocnopn- 
Uhh couepxcHTcn b o63opax Hcch (1986) h JlapccoHa (Larsson, 1986, 1988). 

Glugea anomala (Moniez, 1887) (pnc. 1; cm. bkji.). TnnoBOH bhu. Hkophmh uhck 
HeSoJibinoH, pacnoJioxceH HecKOJibKo skcijchtphtoo ot npouoJibHon och cnopw. IIojih- 
ponnacT coctoht H3 usyx xopoino pa3JiHTObix ^acTeii. Ero nepeuHnn qacTb, npHMbncaio- 
man k HKopHOMy uncicy, o6pa30BaHa MHoro^HCJieHHbiMH tohkhmh njioTHo ynoxceHHbiMH 
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Kparean xapaKTepwcTHKa MHKpocnopHaHH poaa Glugea, BbijjejieHHbix 
H3 npeCHOBOJIHblX pbl6 Pocchh 

Brief characteristics of microsporidians of the genus Glugea taken 
from freshwater fishes of Russia 


Bnnbi pona 

X03HHH 

HOKaJIH3aUH5I 

KCeHOM 

Pa3Mep 

KCeHOM 

(mm) 

Pa3Mep cnop 
(mkm) 

MecTo 

HaxoacneHHH 

BHfla 

Glugea ano¬ 
mala (Moniez, 
1887) 

KoJiiouiKa 

Pungitius 

pungitius 

(L.) 

IloJIKOJKHaH 

3-4 

4.6 (3.3-5) X 

X 2.3 (2.1-2.5) 

Ohhckhh 3 a- 

JIHB 

G. gasterostei 
Voronin, 1974 

KoJiioiiiKa 
Gasterosteus 
aculeatus L. 

Ha BHyT- 

peHHHX 

opraHax 

4-5 

5.6 (4.8-6) X 

X 2.6 (2.1-2.8) 

To ace 

G. fennica Lom 
et Weiser, 1969 

HaJiHM Lota 
lota (L.) 

IlojIKOJKHaH 

2-3 

7.2 (6-8.3) X 
± 2.5 (2.3—2.8) 

03. BpeBO, Pbi- 
SHHCKOe bojio- 
xpaHHJiHiue 

G. hertmgi 

Weissenberg, 

1911 

KopiouiKa 

Osmerus 

eperlanus 

(M 

IloBceMecT- 

HO 

3-5 

5.4 (4.8-6) X 

X 2.4 (2.1-2.6) 

CHM03epO 

(Kapejinn) 

G. acerinae 
Jirovec, 1930 

Epui Gimno - 
cephalus 
cernua (L.) 

B cTeHKe 

KHmeqHHKa 

0.1-0.4 

4.4 (3.8-4.8) X 
X 2.2 (2.1-2.4) 

PblSHHCKOe BO- 
jioxpaHHJiHme, 
Ohhckhh 3a- 

JIHB 

Glugea sp. 
Voronin, Burja- 
kina, Kolesni¬ 
kova et Tyutin, 
1997 

OKyHb 

Perea fluvia- 
tilis L. 

TaM ace 

0.2-0.4 

4.3 (3.8—4.7) X 
X 2.2 (2.1-2.4) 

BoJira B03Jie 
TOJIbHTTH, 

03. XoTaBeu H 

jOySpoBCKoe 

HpOCJiaBCKOH 

o6ji. 


nJiaCTHHKaMH, B TO BpeMH KaK 3ajO(HHH qaCTb COCTOHT H3 TOHKHX, HO pejIKO JlOKatHHX 
nnacTHH. B oGmen cjiojkhocth nojinponjiacr 3aHHMaeT okojio 1/3 oG^eMa cnopbi. IloJinp- 
Han Tpy6Ka TOHKan, okojio 100 hm, o6pa3yeT oGbniHo 13-15 bhtkob, JiexcamHx BaoJib 
CTeHKH cnopbi b ojihh pHjj. B 3peJibix cnopax nocjiejjHHe 3 BHTKa 3aMeTHo TOHbiue npe- 
jibijiymHx. 3H,uocnopa OTHocHTejibHo TOHKan, no 80 hm. 3K3ocnopa tojiiuhhoh okojio 
20 hm, GeccTpyKTypHaa, MeJiKOBOJiHHCTan. flapo ojiho, KpynHoe, pacnoJioxceHo 
b ueHTpe cnopbi. 3aflHHH BaKyoJib y cnopoGjiacroB OTcyTdByeT, b 3peJibix cnopax oHa 
KpynHan h coaepacHT HeGoJibiuoe KOJiHqecTBO mcjikhx 3JieKTpoHHonjioTHbix rpaHyji. 

G. gasterostei Voronin, 1974 (pnc. 1, 2). CipoeHHe cnop 3Toro BHjia o^eHb cxojiho 
c G. anomala. Pa3JiHqHH coctoht b GoJibiueM HHCJie bhtkob noJinpHOH TpySKH (15-16) 
h 6oJiee KpynHOH no pa3Mepy 3aaHen BaKyoJiH. ToJimHHa h BHyTpeHHee CTpoeHHe no- 
JIHpHOH TpySKH 060HX BHflOB npaKTHHCCKH OJIHHaKOBbie. 

G. fennica Lom et Weiser 1969 (pnc. 1, 3-4). flKopHbiH otck pacnoJioxceH no ueHTpy 
npoaoJibHOH och cnopbi. IIoJinpHan Tpy6Ka H30<I>HJiHpHaH, oneHb TOHKan h jiJiHHHan, 
CBepHyTa b 25-27 bhtkob, Jiexcamnx b ojihh pnji. CTpoeHHe noJinponjiacra cxojiho 
c TaKOBbiM G. anomala (pnc. 1, 3). B ueJioM oh 3aHHMaeT 1/4-1/3 oSteMa cnopbi. 3hjio- 
cnopa h 3K3ocnopa cpaBHHTejibHo tohkhc. Hx TOJimHHa b cyMMe cocraBJineT 100-120 hm. 
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flnpo KpynHoe, HMeeT <J)opMy, 6jiH3Kyio k npnMoyroJibHOH, h oKpyxceHo 3-4 pnnaMH 
uiepoxoBaToro 3Hnonjia3MaTHqecKoro peTHKyjiyMa. 3anHHH BaKyoJib KpynHan, xo- 
pouio BbipaxceHa h 3anoJiHeHa pbixJibiM rpaHyjinpHo-HHTqaTbiM 3 JieKTpoHHonjioTHbiM 
MaTepHanoM. 

C.hertwigi Weissenberg, 1911 (pnc. 2, 1 ; cm. bkji.). Hkophmh jjhck pacnonoxceH 
sKcueHTpH^Ho. IIpH kocom cpe3e cnopbi BH^Ha KOJibueBan opraHH3auHH nojinpomiacTa. 
IloJinpHan TpygKa CBepHyTa b 17-19 bhtkob, Jiexcamnx b ojihh, peace b nBa pnna. 
nocjiejjHHe ^Ba BHTKa 3aMeTHo TOHbiiie npenbinymnx. 3anHnn BaKyoJib oGbiqHo cbo- 
6ojJHa OT 3JieKTpOHHOnJIOTHbIX BKJIIO^eHHH, qaCTO Jje<J)OpMHpOBaHa. 

G. acerinae Jirovec, 1930 (pnc. 2, 2, 3 ). flKopHbiH jjhck pacnonoaceH 3KcueHTpHqHo. 
IlepeflHHH qadb nojinponjiacra, tojiiumhoh 0.2-0.25 mkm, oxBaTbmaeT 3annioK) b BHne 
nowoBbi. IIoJinpHan Tpy6Ka TOHKan, CBepHyTa b 13-15 bhtkob. UnaMeTp nocJienHHx 
1-2 bhtkob no^TH b 2 pa3a MeHbuie (45-55 hm) ochobhmx 11-13 bhtkob (100-110 hm). 
3H,aocnopa h 3K3ocnopa tohkhc, He npeBbiinaiomHe b o6meM 80 hm. 3anHHH BaKyoJib 
3aHHMaeT noqTH nonoBHHy oSbeMa cnopbi, qacro 3anonHeHa mcjikhmh xJionbHMH 
ajieKTpoHHonjioTHoro MaTepnaJia. Y mhothx cnop TOHKan cTeHKa CHJibHo BnaBJieHa 
BHyTpb 3ajiHeH BaKyoJiH. B omeJibHbix cjiyqanx k cnopaM npHMbiKaeT TOHKan sjickt- 
poHHonjioTHan oboJioqKa, bo3mo)kho, CTeHKa cnopocfropHoro ny3bipbKa. 

Glugea sp. (pnc. 2, 4). MHKpocnopHnHH, o6pa3yiomaH MeJiKHe kcchomm b creHKe 
KHiiieqHHKa oKyHH. CTpoeHHe cnop stoto napa3HTa coBnano c onncaHHeM Glugea 
acerinae H3 KHineqHHKa epina: cxonHbi KaK cooTHoineHHe qncJia tojictmx h tohkhx 
bhtkob nonnpHOH Tpy6KH, TaK h hx yjibTpacTpyKTypa Ha nonepeqHbix cpe3ax. 

OBCY5KJIEHHE 

H3 MOPCKHX H npeCHOBOflHblX pbl6 onncaHO CBbline 20 BHflOB MHKpOCnopHnHH pona 
Glugea (Canning, Lorn, 1986), ho TOJibKo y 6 H3 hhx H 3 yqaJiacb yjibTpaTOHKan opraHH- 
3auHH. JIjih Glugea atherinae H3BecTHbi KaK CTpoeHHe noJinpHOH TpybKH, TaK h iihcjio 
ee bhtkob, paBHoe 10 (Berrebi, 1979). KojinqecTBo bhtkob noJinpHOH TpySKH y G. ano- 
mala H3 TpexnrJioH kojiioiiikh cocTaBJineTl2-13 (Schmahl, Mehlhorn, 1989), a y G. pime- 
phalas H3 )KHpHoroJioBoro nHMe^aneca - 15-16 (Morrison e. a., 1985). HHTepecHO oTMe- 
THTb, qTo Ha 3JieKTpoHorpaMMax cnop sthx bh^ob nocnenHHe Tpn BHTKa noJinpHOH 
Tpy6KH 3 HaqHTeJibHO TOHbine, qeM npenbinymne. JJjih ocTaJibHbix Tpex bhjiob mhkpo- 
CnopHjaHH H3BCCTHO TOJIbKO npHMepHOe qncno BHTKOB TpybKH. MaKCHMaJIbHOe kojih- 

qecTBo bhtkob (22-25) yKa3aHo nJin G. truttae (Loubes e. a., 1981), cpaBHHTenbHo He- 
6oJibinoe - nun G. stephani, me oho BapbHpyeT b onncaHHHx pa3Hbix aBTopoB ot 12 
(Jensen, Wellings, 1972) no 13-14 (Takvorian, Cali, 1981). O qncJie bhtkob nojinpHOH 
TpySKH y G. weissenbergi ToqHbix naHHbix HeT, ho oho hbho GoJibine 12 (Sprague, Ver- 
nick, 1968). 

HaMH BnepBbie H3yqeHa yjibTpacTpyKTypa cnop 5 bhjiob MHKpocnopnnHH: G. fen - 
nica, G. hertwigi, G. gasterostei, G. acerinae h Glugea sp. H3 oKyHH, a TaKace noJiyqeHbi 
naHHbie no TOHKOMy CTpoeHHio cnop G. anomala H3 9-nrnoH kojuoiekh. BMecTe c jihtc- 
paTypHbiMH naHHbiMH 3to naeT nocTaToqHo SoJibinon $aKTHqecKHH MaTepnaJi, no3BO- 
jiniomHH npoBecTH cpaBHHTejibHbiH aHajiH3 Mop4>o(J)yHKirHOHaJibHOH oprammuHH cnop 
MHKpocnopnnHH pona Glugea. Bee H3yqeHHbie bh^m xapaKTepH3yioTCH ennHOH cxeMOH 
CTpoeHHH h pacnoJioxceHHH BHyTpncnopoBbix opraHenji. IIoJinponjiacT, Haxon^mHHcn 
b nepenHen qacTH cnopbi, oSbiqHo 3 aHHMaeT okojio 1/3 o6beMa cnopbi h coctoht H3 
nsyx qeTKHx qacTen - nepenHen, o6pa30BaHHOH njioTHo ynoxceHHbiMH nnacTHHKaMH, 
h 3anHen, b kotopoh nnacTHHbi 3HaqHTenbHo ynaJieHbi npyr ot npyra. KpynHoe nnpo 
HaxonHTcn b ueHTpaJibHOH qacTH cnopbi. 3anHHH BaKyoJib y GoJibuiHHCTBa bh^ob 6oJib- 
inan h 3 aHHMaeT okojio noJioBHHbi oSbeMa cnopbi. y 3peJibix cnop OHa oSbiqHo cbo- 
6onHa ot BKjiioqeHHH, jih6o conepxcHT pbixJio Jiexcamne rpaHyjibi h hhth aneKTpoHHo- 


262 



nnoTHoro Maiepnana. Y mojicalix cnop 3 a,uHsisi BaKyoJib uacro He BH^Ha. Y MHornx 
BHflOB cTeHKa cnopbi Ha 3a^HeM KOHue o6pa3yeT uauieBHflHoe ymyGjieHHe. HKopHbiH 
flHCK oGbiuHo pacnonoxceH skcuchtphuho. OTxoflnman ot Hero nonsipHasi TpyGica toh- 
Ka h, h ee bhtkh oGbiuHo JiexcaT b o^hh pnjioTHo npnjierasi k ctchkc cnopbi. 
IIocneflHHH coctoht H3 BHyipeHHeH cpaBHHiejibHo tojictoh 3JieKTpoHHo-npo3pauHOH 
SHflOCnopbl H BHeniHeH - TOHKOH SJieKTpOHHOnjlOTHOH 3K30CnopbI. 

TaKHM o6pa30M, cxojmafl opraHH3amisi cnop y H3yueHHbix Ha yjibTpaTOHKoM 
ypoBHe BHflOB MHKpocnopH^HH cBHfleiejibCTByeT 06 hx $HnoreHeTHqecKOH 6 jih30Cth 
h 06 oflHopoflHocTH po.ua Glugea. B cbh 3 h c 3 thm noflpaaflejieHHe po.ua Ha 2 rpynnbi 
c KpynHbiMH h MeJiKHMH KceHOMaMH (Canning, Lom, 1986), oueBHflHo, npeacraBJisieT 
HHTepeC flHH BbIHCHeHHH OCOGeHHOCTCH napa3HT0"X03HHHHbIX OTHOUieHHH Ha KJieTOU- 
hom ypoBHe, ho He HMeeT TaKcoHOMHuecKOH uchhocth. IIoflTBepxcfleHHeM HameMy 
MHeHHK) CnyXCHT TOT (J)aKT, UTO npaKTH^eCKH Bee BHflbl MHKpOCnopHflHH, o6pa3yiomHe 
MenKHe KceHOMbi, napa3HTHpyioT TOJibKo b ctchkc KHineuHHKa, TouHee b ero noacuH- 
3HCTOM cnoe, B TO BpeMH KaK BHflbl C KpynHbiMH KceHOMaMH HMeiOT nOflKOXCHyiO HJIH 
Me3eHTepHaJibHyio jioKaJiH3auHio. 

3Ha™TejibHyio npoGneMy npeacraBJisieT oGocHOBaHHe caMocTosrrejibHocTH pn.ua 
BHflOB. P accMOTpHM flBa KOHKpeTHbix npHMepa. Y KOJiiouieK, KpoMe G. anomala , onn- 
caHbi eme .UBa BH,ua MHKpocnopH,uHH: G. gasterostei - H3 3-HrnoH kojuouikh (Bopohhh, 
1974) h G. weissenbergi - H3 aMepHKaHCKOH 4-HrnoH kojuouikh (Sprague, Vemick, 
1968). no JjaHHblM CBeTOBOH MHKpOCKOnHH, 3TH MHKpOCnopHflHH HMeiOT cnopbi flOCTO" 
BepHo 6ouee KpynHbix pa3MepoB h HecKOJibKo upyroii tfcopMbi, ueM G. anomala , uto 
h nocuyxcHJio ocHOBaHHeM jijih hx BbijjejieHHn b caMocTOHTejibHbie BHjjbi. B to me 
BpeMH HMeeTcn MHeHHe (Canning, Lom, 1986), uto sth bham HjieHTHUHbi G. anomala . 
npoBejjeHHoe HaMH HccJie,uoBaHHe yjibTpacTpyKTypbi cnop G. anomala H3 9-HruoH 
kojiiouikh h G. gasterostei - H3 3-HrnoH KOJiiomKH He BbiHBHJio cymecTBeHHbix pa3JiH- 
uhh Mexcjiy 3thmh BHjiaMH, 3a HCKjnoueHHeM He6oJibmoro npeBbimeHHH uncna bhtkob 
nounpHOH TpySKH y G. gasterostei (15-16) Has G. anomala (13-15). B HarneM MaTepnaue 
npaKTHuecKH noJiHoe coBnaueHHe b ctpochhh cnop ycraHOBJieHo h Mexcjiy bh,uom 
G. acerinae H3 epma, h MHKpocnopHjiHeH Glugea sp. H3 oKyHH. npn cxojihoh mop$o- 
JIOrHH H JIOKaJIH3aUHH B KJieTKaX CTeHKH KHUieUHHKa 3TH MHKpOCnopHJJHH HMeiOT 
xo35ieB, npHHa^JiexcamHx k pa3HbiM pouaM. TaKHM o6pa30M, KaK b cuyuae c MHKpo- 
CnopHflHHMH H3 KOJIIOmeK, TaK H B CJiyuae C MHKpOCnopH,UH5IMH H3 epma H OKyHH 
y pa3HbIX X035ieB OTMeueHbl MOp<})OJlOrHUeCKH 6JIH3KHC <j)OpMbI MHKpOCnopHflHH. 
OnpejieJieHHe hx CHcreMaTHuecKoro cTaTyca TpeGyeT SoJibiuoH octopojkhocth. 
fljin paKoo6pa3Hbix y»e H3BecTeH cnyuaii, Kor.ua MopcfconorHuecKH 6JiH3KHe $opMbi 
MHKpocnopH^HH, napa3HTHpyioinHe b pa3Hbix xo3neBax ounoro poaa, Bbi^ejinjiH b aBa 
caMocTOHTejibHbix BH^a (Vavra, Larsson, 1994). no aHanornn MHKpocnopnflHH G. ano¬ 
mala h G. gasterostei H3 KoJiiomeK, Mop<})OJiorHuecKH 6JiH3KHe, ho aocTOBepHO pa3JiH- 
uaiomHecn no pa3Mepy cnop (P < 0.001), a TaK)Ke no uncJiy bhtkob noJinpHOH TpygKH, 
MoryT paccMaTpHBaTbcn KaK OTflejibHbie BHjjbi. 
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COMPARATIVE MORPHOLOGY OF SPORES OF THE GENUS GLUGEA 
FROM FISHES OF RUSSIA 

V. N. Voronin, A. V. Buryakina, I. A. Kolesnikova, A. V. Tyutin 
Key words : Microsporidia, Glugeidae, Glugea , spore, ultrastructure. 

SUMMARY 

An ultrastructure of microsporidia spores of Glugea anomala from Pungitius pungi- 
tius, G . gasterostei from Gasterosteus aculeatus, G. fennica from Lota lota, G. hertwigi 
from Osmerus eperlanus, G. acerinae from Gimnocephalus cernua and Glugea sp. from 
Perea fluviatilis is described. Similar spore organisation in these microsporidian species 
has been established. A conclusions about close phylogenetic relationships of species 
examined and homogeneity of the genus Glugea are proposed. Problems of species 
validity of G. anomala, G. gasterostei and G. weissenbergi from sticklebacks and micro¬ 
sporidian species from a common ruff and perch are discussed. 
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Phc. 1. YjibTpacTpyKTypa cnopofijiaCTOB h cnop Glugea anomala, G. gasterostei h 

G. fennica. 

1 - npoflOJibHbift cpe3 cnopbi G. anomala , X 26 000; 2 - nonepewbift cpe3 bhtkob noirapHOft Tpy6KH 
G. gasterostei, X 120 000; 3 - nepenHHtt KOHen cnopbi G. fennica, X 64 000; 4 — nponoJiBHbitt cpe3 
cnopbi G. fennica , X 24 000; IUI — nepenH** ^acTb nOJi^ponjiacTa; 3/7 — 3aAHHH *iaCTb noji^ponJiacra; 

SI — *npo; 3B — 3a«HHH Baicyojib. 

Fig. 1. The ultrastructure of sporoblasts and spores of Glugea anomala, G. gasterostei 

and G. fennica. 



Phc. 2. yjihTpacTpyKTypa cnop G. hertwigi, G. acerinae h Glugea sp. 

1 — npoflOJibHbifi cpe3 MOJiofloft cnopbi G. hertwigi, X 32 000; 2 — nepeflHHft KOHeu cnopbi G. acerinae, 
X 40 000; 3 - nonepe^Hbii* cpe 3 bhtkob nojiapHOft Tpy6Kn G. acerinae, X150 000; 4 — 3 aflHHfi KOHeu 

cnopbi Glugea sp., X 70 000. 

O603Ha<ieHHH Taicne *e, KaK n Ha puc. 1. 

Fig. 2. The ultrastructure of spores of G. hertwigi, G . acerinae and Glugea sp. 


